Renaturation of cobra venom phospholipase A2 expressed from a synthetic gene in Escherichia coli.
Cobra venom (Naja naja naja) phospholipase A2 (PLA2) contains 14 cysteines in the form of 7 disulfide bonds amongst its 119 amino acids. A gene encoding the PLA2 was synthesized and inserted into a bacterial expression vector containing the phage lambda pL promoter. In order to obtain protein without the initiating methionine at the N-terminus, a Factor Xa site was engineered upstream from the PLA2 gene. Upon heat-induction of the cells transformed with the expression plasmid, the protein is produced as insoluble inclusion bodies. The enzyme was partially purified by washing the inclusion bodies with Triton X-100 and urea. The expressed protein was first denatured with 8 M guanidine-HCl and 10 mM DTT. After digestion with Factor Xa, formation of disulfide bonds and refolding into the fully active form was carried out in the presence of cysteine and Ca2+. The renatured recombinant protein was purified by Affi-gel blue column chromatography. The purified recombinant enzyme had the same specific activity as the native enzyme when assayed on a variety of substrates and cross-reacted with antisera prepared against the native enzyme. This is the first report of the expression of a recombinant PLA2 from any venom.